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(54) FORMATION OF CARBON THIN RLM. ITS MODIFYING METHOD, ELECTRONIC DEVICE FORMED BY USING 
THIS MODIFYING METHOD AS WELL AS X-RAY MULTILAYER RLM MIRROR AND ITS PRODUCTION 

(57)Abstract: 

PURPOSE: To provide the method for formation of the carbon thin 
film capable of forming a thin film of flat carbon molecules, its 
modifying method, the electronic device formed by using this 
method as well as the X-ray multilayer film mirror and its 
production. 

CONSTITUTION: The molecules consisting of plural carbon atoms 
of any shape of polyhedron, cylinder or spiral or the molecules 
exclusive of these molecules or atoms are ionized ^1 and the ions 
are accelerated and deposited by evaporation on a substrate 46. 
The modifying method consists subjecting the above- mentioned 
carbon thin film to ion implantation or to a heat treatment together 
with the ion implantation. The above-mentioned carbon thin film is 
fullerenes or carbon nanotube. 
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Cn (n = l 8~5 0 0) 

■&x:^Jk:^- J: d ii^^i^t^m^^ 1 13 

Cn (n=l 8~500) 

\ivrm^ 1 «IECa©«*l§?K©*H:i6rSfe. 
[®*3ai2l tai2-f:t>aEAItfflV»S-f:^>©^ 
tUTiH. *He. 'L 1. "B. »'C, "Ne, «» 
Na, »*Mg, »»Si, »»A1, »»P, »«K. "Cu. 
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2 

"As. "Rb. '»» C. S^-g25a*fcK^2gtQ^ffl 
V>«JltS^®i-r-563«fl7a:V»H l©V»'rn3i^l 
ism©l^^et©3fcEI:&& 
CB;ft^ 1 3 1 9- V i«eas©Qaec[ffi* 

©caHT»jOT-5;it*!»£it-rsp«^9, io*& 

li 1 2 ©V*fn38» 1 JaSBGl©ftSJ3l303ke*i*. 

•5K^J17»V^H 2©V>t'n)8M3BlES© 

^^i3i^©saa^ffi. 

'f:f>e-z. (iCB) j*fcj:?)»riE*nTv»«j:i* 

«*ai:f «Kf*JB9, 10, 12. 13*&r4l4©^^ 

•ftui^ iJ®ea©«Sie?a©iSte:«Ftt. 

[aK{:»«l6] G3:»]@9. lO. I2»;fc»is©v» 

•rn*> 1 «iBi2©#i^^H©3ts:«f^ic J; oassnfc 

X-f yf^^i^^T-, g3fc«^^*yttt5BttS*^©V»T 
1 7 ©VJ-rttft* 1 «EC2©E!2©a^/t'f 

tKth-m^, nis*fctt6-arAyjg©v»'m 
1 9flBai©x«^sia59-. 

40 Cn (n=l 8~500) 

s isK±^*f «5its»at-r-5i!*s2 ofaa© 

[R««2 2] l9EH©S«:^*6•B:^Jg©^i•rn*^© 

M}SS*32SJc«i^ b& t t-r 2 0 * 
&» 2 1 ©vif n*^ 1 wsmoixm^m^^ 9-. 

59 [I9:»:n2 4] fitg±(r#@a&^^-r'5Xli#@^ 
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(3) 

3 

2 4 Sfctt 2 5 <Z>V»m3*» 1 3BIEa©XS^J3® 5 9- 

[g?:j(92 8] ltffiniS3;i^»6«A/«0!}^>-rn39»0!) 
/ ;ii:«S*afr*K««2 4 *fctt2 

[sm<ommts!Sim 

[000 1] 
[0 0 0 2] 

«»ttB«nTt»-5. 77— l'>tt, 1 9 85^fc r;^-f 
^•V-J , 3 18«, 16 2M (1 9 8 5^) C«|©a 30 

r;^-<5'-\'-J , 3 5 0#. 6 0 OH (19 9 

1^) ^-cs^snxvi*. 7^— w->tts^^7*/wx 

s«jifc79-i^><!!)i5sBi*»riW a*ife«»tt»snT 40 

^*). ^(Dyv-v>nm^m^^^\z. mko>iim 
ifit<D^mzi!i^<%^^^X^ZLt.is*^. mmmt: 

^^a.9-tr-JUXt;>5'=t^5/-i£ (MBE) SfflV»TfiS 

[0 0 0 31 HI 9tt. . -f^^AS^ 

(T. Ichlhashl et. a 1)5*^115 2 

la/Kffifl&a^^^ia^sia (1 0-p-R-i 1. lo 

-p-R- 12, p 1 0 8 7 (1 9 9 1)) TlSeUfc 5» 




^$^¥6-1847 3 8 

A7^H#2»as«. 2»-¥-<Da£«s)rr'5fe»<i!>£ 
)fe-r«>'-\ry^'-. 7ttg?K*jg«t-<5fc«e)®K»-e« 

^^^-U'^. 8»475-W>&lin5fti^5i«-arSfc«&© 
9tt77-l'>©S8Kgiffi*8i3S)-r'Sfc»©3 

[0 0 0 4] ;*:lcamcoViTKM-r*, 3S3&JR«-Cife 
»79-W>7««t)«8»CAn, «fa«n5lCJ:»)Sl 
?S©4rtffi®3!lSffi«l 0-»To r r i9SfeS^Jtt-¥-n 

u Tjp^'jA^-f H*tea®«i*t-^'3"c-«a 

SC«t>J;5C-r-5. at5S8«:fllSibr79-W>7& 
-5. MBEj*-C-lSWtCS^;SanTV»S«l«jS 
« (»i}'a:^y;>^-^') K;^ofc6i'V!5>3'-6^feK 
€f. Ka3>hD-^9TSl3gjffiS*J:J:XS«afK*- 

mzut>i3.ifl^7)vi3^)t\^-( Ymt&s>±.\zm^\yit'7 

[0 0 0 5] ^^-W^j^^SqfeSf -SCtJCj; 

•5 »7 7- W >mk\ZfSi f> V H«#ft*ft^-r -5 J: 4: "btt 

fl:^. 4 6#12«^. 8 18~858M(19 

9 im it^mA) . 

**T. 79— ^>^H'©s6ffiicc:n6©KT-&<Sfirr 

©-«*T5>ft;-r«.*j5fe 

OT^h^^y^^PAp^ (TTF) ftir©a?-«#tt© 

wts<i^&©i!aT^7^9Ml«»:«}^rirrs:«F^ 

!4i!©:;WfeT*«. 

[0 0 0 6] H2 0tt:^i'fg=^-^-K (3 5 0#, 320 
M (1 9 9 1) ) K^^3nfcT;V*U^M©H-fc!> 

istts^ea. 1 ett^'^i^xT^^'©, i7H:^tf9xs 

«. 1 8 140 - U >if. 1 9 ttSa^O- 'J >ifX h V 
-^nvi/. 2 0«i?3-f>h. 2 lHjaS«^ffi:tf9X^ 
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5 

[0 0 0 7] J*C»CJ:«)H«>«ffi*ffiV»3!!:7;i'*U^0!) 
^. Cs 0 ISK 1 1 Jl'ffi J: 0 5 ~ 8 cmJb:«FCB< . 

4 0 "CT 2 i^raim-r « c t •r®:fc©Qa<5©fie 4 5?- 

ibfc«^ic&*:oQa««jfiEdt*'f 1 3 ot 
ft. «*ic. Ki;gfi«if;p-:/fcj:OB«*i:)Er«TK«H 

"bW6*>te3?nTlri-5 (:^-f5=^*— . 3 5 0#. 6 00 
H <1 9 9 1*) ) . 
[0 0 0 8] -:«r, ^ie)»l$«^C9it^l:J:D> ^a(0 it? 

S ttj£«t*t^ CTR tK© jliffl«aa ft H J: 5 te-r 

[0 0 0 9] XSIiS^g!^^?— ^(^©ifiit'^i^S&te 
S©ffiV)«S«^icSlS-9-«C£:t:J:D. KSt^«± 
»f«2:t*BrffitL/;fct>©T, afS©fiVi^mi L-T^ 

«ies r]*CSj f|3 2#»l 2# (1 9 8 9) p. 8 4& 
4 5-8 50 ^'^SfflViTideS-* 

i^si r^sj Ha smmsn (i 9 9 o) p 

6 7 3-6 7 8fc*«J;5lCk— tfCVD (Cheaical V 
aponr Deposition) i6;&ffiV)Tl([^;!^««ca:ICJ:DjS 

[00 10] 

tt, 1 0 - • T o r r S«» S Vitt^-netT©iaii5aS^ 
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5 

'bS3S©^<fi9:5£t-s;:t*tsgiT?a-3fc. L*»£>, 
J3«3jittl!l«?i®S:feJ:t)2S«©ffifiT?U«>«3SiTS"r. 

[0 0 11] J:ffi©MSTmsn*T;k*y^ 

i0a:iI©SF£«S&H-i;>y:;^tt^R»T&«*», HT* 

•rigsa^wst'-c©*^fc^cafa H-i;>ii'«oi*<«5 

tt. e^^Jst!79-k>t©£gfrjg«tg*j|<rigtfto 
TVi«fca6, ai^©H-tr>i^>!rj*tuT-HMrr»2: 

it*, K^©H-fcf>i^3&fttUT*gffl-rsC:tttT# 

79-P>t©WeQ#^af»<*:*j^«-r-5:*j*t>, s 
^©l«-lf>i^35FtSTy«aS:<, iQIS)»j«4«Sill2: 

[0 0 12] X®#Sia55--<?tt. X 

^' « nfc<aH©x4i;P=P-*m9-r* i*«H®-c* 
Si^ofcAr -f:t>**Ea«t'CADa*R©S!tM©M^& 

»:»xt»fc#*n«*ssi«©Tafi«&*Mi/S<. xa 

<i7^X^'*^-r5&J&fcfiie43{*2 0 0 O-CKiJ;! 
JDSi-r« 1 3i«j8J5n?* D a«©5t>tSTtt*R«SHlS 

[0 0 13] &,±»faviti:3lz, Jie©J:9ftt&i£© 

¥SttKgii§S}gj«j*&otxi!i#©ia$ 9-atja*ttT? 
«. R©»ffi©®^*®-&s-a-sti.>ofcKs-^xeaBa 

«K:J:«*«©JiSI3^lcJ: Dia«*«%<bL5l54b)i«feU 
[0 0 14] r©±5fc79-W>tt:*:^&ftBS:» 
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7 



8 



-W^Kifr^^ttftKOH-e^ififett, ^^-WJ/* [0 0 2 5] *&, ll:ft«8<0%q9(=ffi.&^fl«lR<Dat 

[0 0 15] z.<»§6^tt±m<oi:^uwa&im'riit ff9«><o-c»«. 

[0 0 16] [0027] o<f>mm\zm^mmmmo 

®«a • 'ffc*WttH«aJtr«***J:Z/*n«fflV>»: Cn (n=l8'>'5 0 0) 
[0 0 17] ^1t. S«4S&Ji»d«&C^<0-C^.&X [0 0 2 8] Mt:ft9ll 1 <Dxm\zK^smmtHff> 

[0 0 18] 20 [0 0 2 91 ^it. mim 12 <Dxmiz%^mmm»<o 

S«±l;:> #a#> H. <He, 'Ll. "B. »»C. »'Ne, "Na. '« 

tte-ttA/«?©v>rn*>ia©jg«s^«tt»©^j)iig ue. "s i. "ai. "p. "k. "cu. "As. 

U dC-f^^fliSnfc^H^SfcfiSTSaoabTSS [OOSO] 1 3 ©555BC»-5Klg»S© 

±fc««-r«t>©T;»s. BMt^fttt, 79-w>iwa©«ie*K& 

[0 0 19] m^m2<Dxm\z%^^mmm<Di& i o-'>?-^>;;^/cm~i o» s^->t>x/cB 

#ffif»:}^©IKK©^jtllg'3^A'&ia:<S^« ©46H-CM»-r« 'b©T«.&. 
79-W>«iT«t)©-C*«. 30 [0 0 3 1] *&, il«JKl 4®5!5ll:«*^5(H»|R© 

[0 0 2 0] il«J®3©«Mfc«SK*»R©» gfeHTEriStt. 5^97y-f M|jg&Wrs» 

"b2fl£t±©i'7;^^'— flWB:79-p j:c^na!J|i3«*=w»©v»rn*»fc3fesrr*t)©T»«. 

^fi^-f :t>ftl/ftiail/TSIR±^3il«-r««>©-Cft [0 0 3 2] ai:i»Il 5 ©%9!tC«(<&«i3|l}9IR© 

[0 0 2 1] W«a4©f!Wfc»S«*»R©}g (ICB) jSCJcDflJfliSnTV^Sfe© 

©^IR^H' [0 0 3 31 Sf*3ai 6©S6K»C«S«T5';t-f 

Cn (n=18~5 00) Xtt. afc«*nfc75-U>fSSEIK*, ^-asiivi* 

[0 0 2 2] »*«5©5SWC«^M*»ie©}g C^ttCA0*?^4:U&"b©Tf»5. 

niss*«:«e-a:A/jK©v»-rn*>©»«&5rr [0034] 1 7 ©5swic«-5«^/t'f 

[0 0 2 3] S*JH6©3)!Wfc«*^*aE|fiOJg >^35l^, S3ts!i?*fctt«3t3!f?^©V>rn*V »?)Vi 

(K^^Stt. «sc©i%i!f®^*»e/i«»^*&«KiH^& «;in6s«»a«a*-&t>-a-fcS^iR^tufc'b©-e 

^^©^H'^fcJiB^ftiojarr^Bojpax*;!.:?-*!! *«. 

Ei^©iHS^x^;V^-J;i3:*:t-r-5"b©Tr*S. [0 0 3 5] 8 ©5IKfc«-5«^xm 

[0 0 2 4] »««7©«?gC«*^5g»R©Bfc Xtt. 75-^>IS»lig*»e.^«SS^€, 15«3tfc«U 

H:!&^tt. ^ffifls pj«*fc«6-aA/}g©tr»-rn*ua so Taw3ft3t*^s«±cjg*Rb&*)©-ca&-5. 
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[0 0 3 6] ifc. gf««l 9®«l5fc^Sxa^)3K 
(0 0 3 7] K«JH2 0®5i^Jc:IS«XlS^I35 

[0 0 3 8] i3«S2 i®^isc«ssxa^ss 

Cn (n=l 8~5 0 0) 

[0 0 3 9] &^m2 2a>mm\^^^xt3i^mm 
[0 0 4 0] &^2 3mmmiz»^x&i^mm 

[0 0 4 1] G?:j»fi2 40!>fiq9(C«|.&Xil^fl3]@ 20 

S«J:R:|g|§«K:»fi!rr«'b©-C»«. 
[0 0 4 2] &^m2 5<D%mtz^i>x)Si^mm 

[0 0 4 3] Q^m2e<Dmmizi$i,xm^^mm 

[0 0 4 4] |}:^«2 7«>»qqtCfii.&XiS^eig 

[0 0 4 5] ^it. m^2 ammmnz^^x^^^m 

[0046] 

SISI*-, *fcX/^ry^'0|pfflfcJ;D«S©iad!i*«tDllii 
< . T¥aa:iSIS}|§ia©»)«*nfr|g t;**. 

[0 0 4 7] l^:jtii2©9SIRtC«tt-&|9»^m© 
iia!L'TVi«77-W>iH"©iim©»t»«C 
J»«^^aMltr«i:tKJ:0, 79-l^>4«^©-ffife 
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«< awfi©ft«»Tsso3fl«^s t ft -So 

[0 0 4 8] S}^3<D9SmiZ^»^^^^B<'> 

>fcL/. 2:©'f:J->*S<S{Clft*»oTlin23t--5«t5fclBJ 
iiSCIfiE&-^^TSmi:(CIS&iai:!S «■&©-?. l£3f^©fiK 

[0 0 4 9] S;^. C}3ftJS4©»9li:;6it«l^^{9l@© 

«©«a^^ 

Cn (n = l 8-^500) 

[0 0 5 0] tilt, ^ims<Dfm\z^n^mmnmo> 
m^ismt, 3iaiu-rt»«*-jj?>:*-/9"3.-r^4^© 
«[ti©*»c^a^€«Bsrr-&2:tcj:o. ij—my-r/ 

»c-r«. ii©-f:t>ss«iciBi!&»oTiin3grr«J:5jciBi 
[0 0 5 1] tLit, ^imiQ<Dfm\z^n^$m^m<f> 

^-«l9E5J-^©{Si^x*;Wi^— J: 0;*:fr5 t J: 

©«SiK^*^6>&:«i»T38«iMn. *as©v4a&et^^ 

[0 0 5 2] ^««7©5IWfc*tt<5g|SS?P© 

[0 0 5 3] i3:fi«8©f|i3S(c:&(t-&^l^© 

a©4dai|t9« J: C^A:^fit|ttS % S & icjSOiiS ici&Rr 
[0 0 5 4] S;^. g?:ft]S9©feq9^;6(t-&»3Kf^R© 
^^t«3iitj5taSS'«t©*»T?f^SaLfc'b©*fflVV * 

jitjcj;?). 79-u>sia©®ii"fb^tta«i2:ai 
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to 0 5 51 rco«WIC*V»TW. 'f:^->ttAftfcJ:0 
aA^fc®7^®'btJX^;i':¥-* 1 0 0 e V (Q^^jP;!' 

©^<o«}jisSft;tt, axx:?i;p^-s;*i:-r-saA^® 

[0 0 5 61 0©«?^lC*ft^lK^£?B 
Cn (n=l 8~500) 

to 0 5 71 i<D%m\z^if^mm^m 
to 0 5 81 m^^i 2<r)?m\z^n^m.mnB: 

to 0 5 9] ^1t. 3a>%q^(C:&(t-&£^l^l$n 
1 0-«>>-^>X/cm~l 0» ;<>;;^/cQ 

<«Wfte8kH-r«. 40 

10 0 6 01 4®^W»C:feltS^^«?IB 

to 0 6 11 ^ft. mimi s<o?m\ziiVfi>m&nm 

-A (ICB) ffiCJ;D)gfl6-r-SJli:fCJ;0. ¥ffitt»C 
to 0 6 21 if*«l 6©^Wfc*tt3>S^/t 
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(0 0 6 31 mim\ 7 9>fmiz^\f^^=f^n 

to 0 6 41 *fc, EJ^J^l 8©»eaiC*tt.5Q^7=/X 

[0 0 6 51 iKXiiv 67««i g©9!in(r«(t«xa#@ 

to 0 6 61 i^ia. Wi^T^2Q<!>wmzi^\i^yi^^m 

n«l${3»fi£^©^^mJ: D{&fi[«tffi< xa#@ig© 
to 0 6 71 R*JB2 l©5IKt*ttSXi29#^ 

©^ji)^ 

Cn (n=l 8~5 0 0) 

1. 7 65 /cm' tl!aE©fiiSliSJKJ:t)flfS*««<, xSl 
#SES©Efit^»±»d«<&. 
10 0 6 81 K*3S2 2©«WIC:felt5XiS#^® 

^«*fctt6«^Jg©^im*»©^^s* 

■r««[»©«S(IM^35»6&«»^**-#>-J-y5^3.- 
to 0 6 91 ^;f&, il:^92 3©^9!(:«(t«Xf^@ 

to 0 7 01 ©:ft3S2 4<r)mm\z^n^xf$i^m 
»5 7-©sijg;5rtttt, #ffi«:. p^^aj*&tt6•*^}g© 

V»Tn*> 1 S©JB««^«iaaoiitSRB?T6>6ft«^^ 

iBfli*«fi< xis©si*s?5*±#s«&eisi©i8«»japr 
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(8) 

13 

[0 0 7 11 Sfc. miStM2 5C05iKfc*ltSXa#^ 

[0 0 7 2] ffi:ft]S2 6(z>$gQqic;&tt«xe9#a 

[0 0 7 31 m^m2 7©KI8»C*»t«xa#l3 

[0 0 7 41 ^*a2 8WKWC*tt.5Xi!8#® 

lis 9-©ajg>^jS». j8l«UTV»«*-4?>:t-y5^3. 
-::/4)^«!>itncD«t" fcS»Q^*IHI«-a C i: * o , * 

[0 0 7 51 
[^HSMl 

<0«}«fi£^-r«RSB|-T*ft«. B 1 IC^V^T, 3 1 

<©. 3 2 tt®(Sf^<a*»a-rsfc»e)©«t§ig®, 3 3« 

TV»«. 3 5l4«"3Hf3 3«lDj»"rSfc— ^, 3 6H:» 40 
D, ±ffi-&r3«8 3 3. Jiffit— 3^3 5R^^gfe'>-;^H 
193 \ n\izmi\^xm%^SEmr^mnsi9mz iifim 

fS^nrViS. 3 8l*-<:t>fl^©«^3 9 &fttH-r«> 
'f:t>"rfc7W'7Pl>h. 4 0ttK-1':i->"fl;7-f9^>h 

3 8 35^6tt{B*n&<i^€gi«wr5i*aLQ«s. 4 1 

tttt-f :t >flS 7 5 ;<> h 3 8 *^ 6 oS&iSit *3S»f-r « 
;H««T*0. ±iB'f:t>'ft;7-f 7^>h3 8, 
±ffi9r*IBUSe4 0Rt/±ESSS5^-^H<«4 1 »c<k 50 




^KIJF6-1847 38 

14 

D, ±|B5'D»S3 336»&<iDJ8SlS'f:t>fl:-rSfcft©-f 
^y^^WLA 2 !jf«»«SnT^»-5o 4 3 liJiS-f :t>fl: 
SnfcC«e-f :4->*fcl4Co»©%«3!>-f 4 ftiinfflb 

0«4 5 it'6»fcSffi[4 6»CtB5*H-TE!)a«SI9a-a- 
<51ina(3l3T2&«, ft*. 4 7ttC«.-f:t>t>KI4C 
• 0 CDSaO'f :^>44&*f&C«o«>b< »it>{£C« o 0% 4 

[0 0 7 61 *«c«i3j5ei©»ie36rj*t:o»r»TBewr 

*. S-r. C«o 3 4*«t?K3 3|'3te*«JU ±ffi»a 
^£33 2CJ:0fI^3 lrtS»S-rS. JJCV^T, t- 
3^3 5T?«t?«3 3€ScSSlCllJI{^L/. C(io3 4*^a 
tLTSOK3 3iOCia»a*<&. St>K3 3iO©Hl 
bifcC«o3 4a, CoeJ$if»:<&b<»:=r3£(±<!>C«««^ 

aut3e4 0 »cj:oT9i€rif»an«:a^3 9 ttKsra 
fc». -eo— ffloc6oRCKc.o©aj8«'f'^>fl:*nTc 

«o-f:t>*;fc»4C».©^©-f:r>4 4i:a«. il©C«g 
-f :r > «> b < ttC. 0 ©«©-f > 4 4 t41IIIjSQe4 3 t 

gi€rtabegi4 0 t©ra»cjK^^cnfcQ#cADjg«c 

C.o©%4 S^S^-^JSS 3A»6gl!WSn«tS©jSjax 
^iJl^^F— C"boTJS«S4 6te{KS-r»t*fc, S«4 6 

lr{3f^U cnirJ:Df»S«4 6Ji(:»s^ii;fiii«t|S3t» 

[0 0 7 71 ^BIjax:^;^:p-^wawe?©»&tt. max 

^-rt/^f-s^jit snfc c«o -f :t >t> L < ttc. 0 <om,o)^ 

MS** j: t«»ta*, Co h n— 

*«scweVK±®jQ-&fctt, jBiijex:^;w=?-&-^Ae.nfc 

Co 0 -f :t > t> b < ttC. 0 ©«©-f :t > 4 4 C J; 0 ^ 4 
[0 0 7 81 gett«l2. BI2(t4c%ffi-$^fllCJ:'&7 
»cg3jtS3aSibft*te}»jSU&79-k>l§l«, 5 3B 

t3«SE, 5 6tt«.-:3««JnfSa'r*&*©7-f 

5 7ttatJK±D3ai5fibfc5>T*«v»tti^9X^-*'f 

> M 7 ^amStUtS^Q^. 5 9 

^x^'-©sfEn©+K:3»s«jicifcffi-r*fc«e> 
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o: 

15 

&liDaT««:*©QQ. 6 l«'>CtEl5 
2©»riiK»ti»T««3C?'r-5;fc»©5^^y^— . 6 2 

;^ 6 3 li^asffi 5 1 *aj£-rss«ii^ji'i^--c 
» 0 . 6 4 ttjsjsic* 5 1 ftinrsir s n t *«Tfr 

«h— i', 6 5tt*oKln8&7-f 9^>h5 6, -f:t> 

£E, -i"*>otii3a*r.5aQ6 oicffliiLsnsaE, s 

«lllljaffifc— i'6 4*«}t5f«3>ha— 9, 6 6«Jl J(? 

(10 0) N a c 1 m&'&tmitiJVir-e 3 icsjtu, 

H&^^^ee 7T?HS©6 6f*iSl O-'To r r-&* 

«5 4©affi*«!{Bll,fc. JJcJC-frt^^t^-f 9;*>MC 
&6 0VfcB»ebfc. *r)«-IIBaiQSSIW©t3ffi 

[0 0 8 01 H3»C, :i©Afl:tCj;-3TJ^jsSU/t79>- 30 

(USD . ttm<Dittbmmm&. -f^^fttijBE* 

MU -f3!->-ft (6 0V) 'Alifi (5 0 0V) ft-r«t 

®iC>51::fr*&^© (111) ffi*J;C^ (2 2 2) ffitl^jE 

^Ttt 1 0 - • T o r r -en£tT©^ffiST?ll« 

uA^feSfe* 8 o~ 1 5 o'cmmiztamvfSiif-^ti^mM 
[0 0 8 11 mmm3. mm<^mi\yXity7-i'><D 

F#«ea©— (10 0) Nacimisasffl 

14. -f :it>ftSffi*6 OV, a-p«-lP3il|«gM©ftl3g fiO 



^*E1^6 - 1 8 4 7 3 8 

i5 

QBEs 1 0 0 V. mim^timm. ^f3mm.ts.m»2:t- 

>'^-i'»cB83tUTia2 0 0:>-y>i-*'©CWTf»jsSl, 
[0 0 8 21 H4fcC©*fl:K:J:oT»«Ufc79-^ 
a) o *fc. Jti2©fcJ6JlIiaQJEE. -f^J-^flsQIBESBIlBI 

■?-©«i®*»tt*<racrcia»gu&©#©«3fiB7 

fc!-i'«»#ftUa:v>c:t*>6#afiCDiiT?fe«©lc» 
u -i':t>^b (6 0 V) -irajSi (loov) *-r«fcffl 

'tSi;«r$&T© (2 2 0) BtW)tSn«@9fi;-i'*«S 
tu {?a©iSa{£]»<iSS^&^{c. ^©S^tt<b<&<s 
*&, SaSWl t©«9»fcfelt(SW-» 
linjffia£E©av>lCJ:it)5HP©El^«««JSfl;bTliS 
i::©ilt»4J6nSQ£E*!Sit*C 
tfci:D, «Sai«i©i«^©!aiftitS«SIT^«iltS3S 

[0 0 8 3] ^JS«g4. M«4&mtUT»75-W>© 
ft^iTfafef^^eSl&K^e 0ffl*»6;a:*lfyj!7-aj«— 

csa©— t3tfft-5 (10 0) N a c 1 ¥«sasfflv». ^ 
JS«2trai;^j3-eSij8*}^i«ufc. «i3g&m4, -r^j- 

>fi:QE«6 0V, «t3($-|&KnO©Al»QEE«8 0 0 

v, ««iaigj4Sia. 3^«j^^4«^i•2:^/;<-^rK:|a; 

^L.T»2 0 0:*-y;<-^'®^©«?IS&»«Ufc. 
[0 0 8 41 H5fcC®^ifl:fcJ:-3r}B*bfc79— W 

>^IK©X®lHl»ftCj:5«3jSfmiKFm**bTl'>-5, Ji 

E^#-c»«an&«l»T'». 'f:t>^t:*J:i:;!in3a*>ff 

v»**TiSatt • SiSitt©JSv»«ffi*»6Q£E 
££^2^2:(CJ:Q, miCj^att©«(r»«^l:|S«^jS 

[0 0 8 5] -hffiS5ja«2~4fc*V»T» M^tQ 

l^©J3^SI*l 0-«~l 0-»SafcK3£UT}SH*»dJ 

srtfc<to. 3SCisaa*,fctKEBinja©i5t»sis*< 

J^iStT^fc. *fc, ±eSIJSfi^2~4fc«SfriT, ffi«© 

r/ein]f4©jisv»s?ig««jgj«-c#fc. s 6fc±ffis&6s« 2 

~4lC*ViT. iSta<tS«tUTNaC l*fl|Vsfc«fe 
*b&39«. £tS2:UTKB r • KC 1 ft£©r;W*UA 

^-f H*^sa^v-f*^fflv>T'b^m©c8att. si^it 

^b»«:^^®*ssa^t±»c^g|^^r« t#aa^ii©i5K*« 
m^tsiu s«©siiBs«>ia.*-&t)it«t79-w>i® 
;$iK%#as«(a«'^(sai£ • gei^i£©iisvit>©^>7iH 
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(10) 

i7 

[0 0 8 6] mmms. sea, '»B©'f:j->ftXfcj; 
•5aa:6r c: J: o ®aw*a.*acS4nfc 7 9- 1/- >8i 

V»> NaCl^JSa© (10 0) '^^Kffi&JJStbT 

>ftQjEE3 0 V : 2lDS[^ 1 0 0 V : fSSSlim «» 

Vi. CUP 2 0 0^/>l-h>ST?J«S««CooJ9Et* 

HSJlcm' SOlQi'fflfSS, H*>6*)*>«±5IC. 
ttAX*;^4^- 4 0 K e VTtt. iSJ 0 . 1 i?—^ >X/ 

tQae«?i2tt»aB5ScWlCiei;A: 2 4 0 K e VTtt 
«I1 0 5?-;>l>;^/cn©QaCC!£2*^Sbfc<, QMeS3 

• 0 Kfie® ffiffi 1 CH» s 0 1 0 " ia«)i©^ic tteaejps 

[0 0 8 71 IIIS«6. H7tt"P(Z)-1':t>ttAlCJ:D 

>'ft:S£E 6 0V: 1 0 0 V ; mmm. « 

»2:^yJ>^-^<»^ (l:*-/tti 0<i5i^©i) 
Vi> 1 0 0:h/;*-hJl/*TfJ«g;S'frC.oJ3K* 

^jSKL-fc. J:©l^©ttAX^;i^^— tt4 0KeV 

'f:t>'aA2*»lcH» SO 1 O^ffloe^KlB, S55x 

adJicB' so 1 o"ffl©j©^jctt, mo. ii^—^> 

©s^fesfi • sa«t'-caae«;fli©®^^fttt*6n 
■r, -f^^ttxowffifisSfjfeciR^stifc. *&, B© 

ttX©«^»C»l^ UffiAX:*; JP:?-T?-f :t >ttAS** 1 

CB' SO 1 o"ffl©jii^fctt, jas X 1 0-»5>— 

/CH©ffi;£^b. P©|g— ftfl=T©ftAiif:Ql!bT— « 40 

t»ftV»79-l'>l§M©Sae«ffitt*»fc«< 1 0-» 
>X/ciaKT©ffi*^L-&. 
[0 0 8 8] 9liil97. a8l='f :t>&A&lei:]P 
1 0 > • a. ji Ax:^;i':^- 4 0 K e VW^feftTf P t B « 

*>aAbfc7 9— i/'>^K©Q«e^a©jas#fs 
It. ::©B». fl^«(i»ilE©^»se«©a!ft7, :^ci 50 




»ra^6-1847 3 8 

18 

T?, cwyny h©4iiS*»6«Sfl:x^;i.:i2-tPp«n 

«ttAi/&5F£«esfcj:«Qa©30aJ^ (=?^-vur) 

aeS3fCl?-^-r.5it«»«Ci^A<&'<€x:^;P^PS©iS 

'be«fe^fcx:^;mF-"btSK^Uv»^t««t>*»S. 

C iHcttfit««HIC**&V»*»ffiAX*;P=|2-«iailB-r 

ft. 

[0 0 8 91 SIJS^8. H9C-f:4->ttAQlcjfi« SO 
1 0 " ffl, ttAX:?.;!.^- 4 0 K e V©^#T?M s S'f 

:t >ttA L fc 7 9- u >}5CJ©asie«?e©iai£ii»it * 

*Tr. C©l«JBV>fc79-l'>SM3M:|ll6«50«^t 
1^— ©%>©«««.»«:. H3&»&Ms©ttA©«^«Ctt. B 

t p ©ttAtR©jcfi^«fi< -rsfcavioaeiCBSAt 

«>U Mg©ttAT», Bi:P©ttAi:tfcl3!!LT, Sfi 
T©Qac«JSI*!9 1 «ffi< . ««<bx*;p=p- 

[0 0 9 01 1185^9. HI 0C'f:^>ffiASlcnC S 
0 1 0 ' < ®. aEAX:^i;V^- 4 0 K e VW^^^t'KS'f 
* >ffiA U fc 7 9- 1' >}§K©QaCSafig©SS»ft * 
w-r. C©«l«V>fc79-W>CfjBHSaE««5©«i^i 
^— ©^©SfflVifc. j:®&&©a^eS3^©jas#tt 
SISS^7&^8^M)S:0. S@#ifiT»4^0^S 

ttfl;*a«*ufc30«, afi*T»fr2 0 0Kftffifc-ra 

teitftx^^p^-tteK^taD 100 K-M^iSio t> 

V»5^JBW»«Sia**l.fc. c:©«s««, aAQsse 

[0 0 9 1] ±ffi*JS«I5~9*»6, -f*>ftAJfefc<fc 

'f*>ttA^fl'K:ffiCT79-W>l3Ba©(3aCC5 
ft« 8 ffi&±©l2:(f}aiBlc«>;l& 0 iH^« c 2:«r7#. 
ttA-fr^-^OSSCio T#S«:e<H4®«» 6 ^J^ Wit® 
*T?7 9- >fm<0^&M9^^m::.V^^ C iiifi 
t>3i»t>ft:. a SIC, 'f:^->JtAa©=*'^U7'©Stt*H 
al l^^SI^-Cl^jeU&tCl^S, P©aA©<t&fctt 
nST». B©aA©«frlC«pa!'C»«J:t«»t3*»t> 

[0 0 9 2] ms&tfl 1 0. j#:R:79-w:^»^fc. aA 

K^t©©^l^lC#6tlSX:^;i.^-«ca;D, SftS- 

TfinSQEE 1 0 0 V. -f 5^>^bQEE3 0 VTfriasbfcc 

eo$3IS©-f :t>aA«rST©«P*l-£IKiRX'^i' h;i't9 
V>®taXAir h^LS^'^fc. Hi lfc#*V®«iRX'^ 
i/h)V^^t. H*>6-f:r>aAM©Smfc*V»Ttt, 



—258— 



19 

C»i>\z^mtt<&itl\f—i/ifil 4 2 9ctr\ ll82cBr^ 

C Oft £fl!>«3ji*ST?eTV^«:V> C t <bt>]8»«. 
[0 0 9 31 H 1 2 ^^^>mS.7.<{f hJPSS^f . B 

bf— i'jj*! 6 7 Ocn-'. 146 5CB-'. 14 24ci!rM: 
3-6«$tC. 1 3 3 2ctr'#jS<oaatt. 

[0 0 9 41 ^JS«9I1 1. ifeO||JgWc:feViT. 79- 

CBfeS ;S nfc 7 9 - ^ >®eiKlC J; 0 p n «^ «;»J« 
U ilOfi2fiE-18iK4»tt%8?lBiU;&. HI 3l:pn»& 
S^<D©rffiH«^-r. 7 \ \iy^~V>^m. 7 2ttB 
-f3r>ttX®«?, 7 3ttP-f:t>ttA^ilg?. 7 4. 7 5 

*#*6iTfcRiH-r«. ««s±k: I CBttTr»j«i/fcc 

P<i!)ttAx*;i.^-j:0'b:*:*<-r-6c:ttf»0, c:ti 
fciO, ao^S*I^TBtP®ffiAffl««4>ttT. 

[0 0 9 5] HI 41:. fai3 9>^<Dnxm$mfo^ 

P©ttA«l«fi!l©m®lcaBE*BJJnUfc^5^ 

B®ttA«*^SpS!¥iSft. POttA««*n 

[0 0 9 6] urTti, pnSS^t:S':^<S{K<8|g«7^ 
Vltlfi. pn«^eS8iEtST»ClS6-rS?ttgl^^5«»tt3i 



(11) ^0^^6-1847 3 8 

[0 0 9 7] J:©J:5»cUT±iSSn&79-t'>5SJ5? 
10 'f*>ttAj*fc±«77-V'>®»I3©«S3S'ft^tt 

[0 0 9 8] 1 2. B 1 ^\i3m9{<om>mim 

> (£(TS i) ^©££®4 6±IC. ^S(«:)^«$-r« 
Sia©K^«>6«:«^H^Tfft«C.o©e«3S?K8 1 
(«TAu) OIKS 2S5S«C©ISIS-a-fc'b©TS-5. 

*fcH 1 6 »4. xs^oias 7-©fflii*ifio-s^fifg 

}^«Si«C>?Qa©KSHi'*>6*S4^n?*SCeD t A 
u«l|ViT#@K (HIS) &j»At--5m&^-rtBPS 
H-CS5S. 

[0 0 9 9] H16iC«t>T. lOlUa^. 102 

ttttSl^<9*»^-r-5&»©»a^B, 1 0 3»45r> 
«, 1 0 4tt77— V'>C..-C«:3ffl 0 3fclR$an 
TV»S, 1 0 5»4«'3«10 3*lBlS&"r«t-3'. 10 

6 UK t 6 a>^m^^mmt^mt'^-)v h«t * 

0, ±IEa"3tS 1 0 3, ±13 1—^' 1 0 5SC;jSi5^— ;p 

30 F« 1 0 6 fc± o . is«csi«f '<fr4&a©sias±E 

S?S<91 0 1 I^K:QHlUTS8S**j*f «^^*Sf 1 

0 7*««?jtK$nTV>«. 1 0 Sfi'f :t>4fcffl©Q^ 1 0 
9StttaT-5'f:t>fl:7-f 1 1 OttE'f*^ 

fl:7-< 9;* > M 0 838»&ttfflanfcQ?^*9i«m-rgi 

€ftHLa& 1 1 ltt»-f5j->fl;7-f 7^>M 0 8«> 

ft;7w'9^>i>'i 0 8. ±iagi«ffli/@®i 1 oxr/± 

8B8&'>"-;i'H«l 1 1CJ;D. ±E«-:3Hf 3*ie©5lKa 
*-Y:t->"fb'r-Sfc»©'f3r>fl;^g;l 1 21fimtSi^tlX 
40 V»«. 1 1 3tt±E'f:t><t3tl&C«B-f:*->*&ttC 

..©«©-f:f>i i4«aoauTc:tnfe-f:t>'fl:anT 

V>ftVifftC6o*fctt«f'ffiC.oO»l 1 SttfefcJStE 

1 1 6lca^$-&T®IK&3g|^S-a:SJ6P3ffiaST?».5. 

1 1 7ttC«»-fsf>*fcttC.o©a©-f:^->l 1 
4t»|»ftC»o*fctt»f»ttC«o©4ai 1 6*»6ft«iHFlf 
-AT**. 

[0 10 01 118H:«t?l£. 119W:AuT?a 

•3S1 1 8 »CiR«anTl».5. 1 2 0tt±E«t3«l 1 
SKS^S^HtL-Sr^Sl 1 8©llB5^Sff'53|«>n— H 
50 ffl7><'9;*>h. 1 2 lttS#>;"?-Hffl7-f 
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21 

1 2 0 6 <DCSStifti*s^-r-5iftiv'-;v h«-c& o , ± 

S-S-^Sl 18. /tffi7^9^>M 2 0&tf 

Si5^-jyH«i 2 lie J: 0, 2£«fcjiS3t?r'<«<&e®« 
a*±eBi3ffi«Gi 0 ii'jicsimL'-ci^9x^-**j«f 
^un^^m 1 2 2 *«jgj«*nTv>s. 123 

ftffloQ^ 12 4 «ii:Wr«-l':*->4t7-< > h. 1 
^ 1 2 4 «5i«ffl-r5ism 1 2 6\i^-t>ity 

T?*D, ±E-f*>ft7-f 9^>hl 2 3, ±(EflSffl 

baSl 2 Sac^iffiS^i'-JPHffil 2 eiCiD, ±£E 
«:3«1 1 8*»6®^^X^'— ^&-<*>il7rSfc»<D-f 

:t>ib^m 1 2 7*«jgm*nxt»s 1 2 8«±E'f 
ftsnfcey^:^^' — f 12 9 *iDBSbTcn*'f:t 

>fl:anTt»a:t>«t'tt^9X3'— 1 3 0 tfc'bCSffil 
1 6 fC0!S3-ttTI5KaJgiS?a-a:-51liaQei?&«. ft 
1 3 Itti'^X^'— f*>l 2 9^:«l^tti^9;i^^— 
l 3 0 tj8»&ft*i;9X^'— tr— 13 2, 1 
3 3»^r^^. 13 4, ISSIdlSJPM-, 13 6I;J:S 

mmtZ). Co 1 0 4««r3ff3rtic. au 1 1 

9 &^-7t£ 1 1 8 PUZ^&L, ±?m§mS 1 0 2 klJ: 
»)StS«l 0 l|^S»a-r-&, 3*CV>T, 5'*?;^'13 
2, 1 3 3*l8i;fc«S8T?, t— ^' 1 0 5-C«r3«l 0 
3 «ScWS(Cftl$«lU Ceo 1 0 4«iilll&L^T«r?l^l 
0 3 SrXSl 0 3 J:0©fflLfcC9o 1 

0 4 tt. C« 0 ^^i*:* b < «=:3«-h© Ce o *«®-^«MCi5S 

Al 1 7tt. -f:t>'fk7-f 7;>t>M 0 8*>69l^^aL. 
QS 1 1 0 K:<fcox3i§m«n«iaT 109 ta^rs 

itJ6, •?■©—»<!!) Coo at^C9o©#l*t'f3j->fl:SnTC 
• o-r^^^fcttCooODSSOD-f^^l 1 4ta:«. JIOC 
.o-1':t>*/fc«Ceo®%®'f:t>l 14tt. SDjSQSII 

1 3 tgr^taua® 1 1 0 iKom^m^tsn^mmzi: 

5)Sffifcina$*U -f^^ftSnTViJjtVi+ttCoo**: 
tt+ttCoOMl 1 5*t<&^«l 0 3*iS©i*Sn-5i: 
«©SS&X*;|.^-T?fcoTS«l 1 6lCC5^-r*tft 
tc, £«i 1 eicO^U z:nR:J:Dtt£«i I6±\z 

n-Hll7-f 9pt>M 2 0*>5©iSjt8ft»cJ:D, 

«^^S«-^«1 1 8IC«K6S«-5i:i:, -TSifc^a^a 
^(Ck-DT, m^-Ol^l 1 8(^©Au 1 1 9«&ISKU^ 
*bTKS"3«l 1 BI^OAu 1 1 9<Dm% 

£E*to. i~i 0T6 r r esteft*jaj!te#ia-rs 
t, -soai 1 8*>6®mi.&^jg3satt, «o«i 1 
8 tsffitsi 0 1 a<Dmij^\zjzf}immmi^xi7^7(. 



(12) !i*ra^6-l 8 47 3 8 

is? 

Q&ft<&. 

[0 10 21 il©i'9Xi'-i;-Al 3 1», -f:t>fl; 
7>f 9;<>M 2 3«'69i$IllUQQl 2 5»ca::3T3t 

swstifcQ^ 12 4 ttm-r^ft&, ^<r)-m<09 ^ 

-'f*>l 2 9t«t«. i:©ii'9Xi'--f:t>l 2 9J3: 
tDiSaa 12 8 ^SlfrtBLOSl 2 5 t.<r)m\ZT»WLfin 

W fti'9X3'~l 3 0#»SO«1 1 8j8»6©St*n«i« 
©mx:?i;P:¥:-t?'boT23ffil 1 6K035-r-5tft 

ic. s®i 1 eica^i,, c:tiic<fco®E2S®i i 6±c 

AuJ3D)8(«S2£f^«$nS±;5C-rS. ^wi' 1 3 2 

«a»t, sen 6±icc«oK:J:«ad@c:t>^xha 

I'yi'l 3 2aigC, 5'V!/3'1 3 3«fl(t, 
±K:AuREIK«S:nm»)«U J^^y 1 3 3 ftKU 

[0 1 0 33 cnSS 0@£t±iS0SLTff5Ct-CX 
«i>'f:t>Sft:ttC6o©a©'f :^>1 1 4*«t)^lllBSx:?i 

X^'-'f :t> 1 2 930««b'3fllSX*;i'=?-(Cj;D^83tg? 

if6 6©«i^t>]g^MSse)©^^&n«in 

ax^;k:l?-«St e V t/hS v»©T?, »Hf©K^ 

»fi)8Js«ftvj©xjftffiT?a:m*«*i;«ctfi«:vi. c 

©&». KSIts?©JSV»XiS#e©5 
[0 1 0 43 tS^m 13. B 1 7 (j:;^:^^©^©^^! 

®S«4 6J:te, itBSft:}g«&W^«SlSt©M^*>6JS: 
«^^^Tib«Cro©ia^R?iai 5 1 («TP t) 

1 5 2«SSiClQJD;S-&)6: «>©'?&«. Bis 

tt, xs^^es 9-©a3i*s©8!i®sija« tux. 

#iiff9c)^«(&^o^St©S7«>&]!l:'&ii^?-r&-&Cro & 

40 p t «fflv»T^jsia (H 1 7) *»j5«-5ms^-r« 

[0 1 0 53 gil 8IC:&^)T2 0 1 2 0 2» 

Kjs^»&»f9i-r-&:^iei©«^^s, 2 0 3»-5t3if. 

2 0 41479— ^>CfoT»«"=>«2 0 3lC««SnTV» 

2 0 5li«O«2 0 3*jDJ»-r-5fc— 2 0 6B: 

K t-^'*^ 6©C3i#ja«jaBfrsia5^-;w H«xft o , 

±|E«0«2 0 3, ±et-ir 2 0 5Rr«»5^-;WH« 

2 0 6 KJ: 0. sffiK3SiJ&-r'<*<aa©j85a«±ffijis 
@2 0 ii^(c®mbT^^s^-r«^^^£i2 0 7 

5i!? *t»)fRSnTV>«, 2 0 8ttQ^lf-ASE«S, 209 
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(13) 
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« P t TC!^ 2 0 9 ttP t tr-A 
ilJBFS2 0 8 »;:3lSCJSnT^><5, 2 1 OI4±ffiQ^e- 

/x^^S2 0 8]fcmSi5^-;WHffi2 1 OfcJ:0, S«C 
SS^f '<$<l&H©aa&±EJ3^SD2 0 IrtltQtUUT 

TVi«, 2 1 2ttTJP:f> (&TAr) 'f:t>^J««. 
2 1 3 ttA r -f :t >*Jnja-r-5IIBjaQe. 2 1 4 »A r 
'f:t>e— i», 2 1 5ttKAr-<:j->e-A©lf-Ag JO 
*PS-r«fcii)®Qa^CTS-5, 2 16ttCTo* 

fc«C»o©ffl*i6*«4H'e-A, 2 17«PtST* 
fcttP t«)«3»>&&Sfc;-AT?»«. 2 18eSIK. 2 

1 9, 2 2 0, 2 2 IBS/^yi'--^ 2 2 2, 2 2 3»4 

mm/(. 2 2 4 »s«2 1 8 £@i:E;a(-it-T9Bi@iSE@<oia 

[0 10 6] ^fcKXe9#BK59-©aii*i6ICr)V»T 
8i?9-r5, C70 2 0 4i£So«2 0 aWfc, Pt 

2 0 9 *Q^^K-A3!8JtS2 0 8rt»C^U. ±El»a 
«f5 2 0 2 »C J: 0 2 0 1 JfcViTf, 
e'^?/^'2 1 9, 2 2 0. 2 2 1 SBIi;«:4^®T. fc- 

2 0 5T*t3«2 0 3 SaSSCMS&U Cro 2 0 4 
*aiatl/T«-:P«2 0 3«fc»5®HlStt<5. ■5r>S2 0 
BiOqamLfcCT. 2 0 4tt, C, .*«:*fcfa:r:ofil± 
© C7 0 C7 a o««4HmBJt 

Clffli^Ttr— A2 1 6*t«r)H£2 0 3A>6®aj3 

nstaosax^jk^-iyboTSKa i a lease 

iin»' <fc 0 KSiE 2 18 -htCiK^}5^*«3Kl3tJ^)«* 
n^J;5IC-r*. S^li-AlS3»S2 0 8©a^ 

K-A**ffl7-f 9p« > McaS*l/»Q^lf-A** 30 

m^^=i-\i—hMmfi2 0 8 fc^eiL-fep 1 2 o 9 »cq 

^^If-ASWit-r-S. Qi=^li-A*tM9t*nitP 1 2 0 
9 ttQ^ i;-ACDx:^;p*-fc J: omusRsi-r-s. 

[0 10 7] STkr-A««»2 0 8J;D«a»U&Pt 

2 0 9 tt. p t m«:*>U< ja:r:t3a±«>p t *tlS-^*>fc 

sg^bfcwiKDP tta«i^^at»5. i:©fcf-A2 

1 7*t<5r>«2 0 3*»6«ffl*n«t*®jES»X*/PiP 
-Tt>oTS«2 1 8fc©??U JiniCJ:D»S«2 1 

8±fcp tgfiia*tii^»fi!6*n«j:5c:-r*. j*cfc, a 

r-f:t>'*J«»2 1 2J:Df!^LfcAr-^3^>*llD3^a ^ 
S2 1 3 01inj^X*;p:^i-&i^^L, fia52 1 SIC 
<fcD«ffi2 1 8^«c|rAr-f:t>t— A2 1 4*lMlta 

ns±5ice-Ag&P3srs, ^-^^^^219, 22 

1 S«2 1 8 J:fcCro«CJ;«fflSa:S->i^Xh 

D-AeAT©¥fflJft«jSU§liSSStnm}gfiK-r-S. JfclC, 

v'^ y 3^ 2 1 9 «IBU, y 3' 2 2 0 

«±ICP tl|fl»*anm»J«U 2^-*'y^'2 2 0ftBIC 

•5. 

[0 10 81 i:n€5 0l3£4±®0MbTff^^tTX 
®^^K3 9-39t»jSr««. ftSl^lg, ^\.mm&^ 50 
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^\ZA. r -f :^->br-A 2 14*, 133^^*1^- 

n©^iffi (as) TfAats*. jBiax^;p:^£-*QST 

#A6n&ttax*;V:^s-fcJ:0B90lR-3fc0» 

©cto^p t sitasnrT. ¥«^^^r sdticj:?), v 
-«iS< u&s-&T?«), T«&©s:5i3©^ffi*a-rc:t^ 

[0 10 9] 13.^, JiSSliS^i 2. 1 3, -e», ^Qg 
«f»««»oSISt©«i5K^«»6J!i:«4^tLT, 79 

CmC®«'b©Ttt&V». mi*, Cr., Ctb, 

C.o«©79— ^>*llv>T'bR«©««*-t5r«c: 
^•Piaa©«3!l®^i«>e»*iHFtbT, 

[0 110] JiffiSIJaCgi 2. 1 3T». XiSt# 

SK5 5-SJgj«-r-5ffiS©iSt»m©JW»iUT, & 
JB©Au. P t &fflt>*:«^fc:'3t.>TSa'<&38«. JiniC 
l5S'b©Ttt!ftVi, ±83#^«9|1 3-Ctt, 

»tt*Jt-3|ga©^^JM^^*» 6«:*4^£W©JS^t U 
T, ^e»M/:^©A r ««V>Jt«^rfc':3V>TJ8'^fc38«. 

[0 111] 

[«W©«»] KJ:©J:5K. K*«ll3«©5ig9lcJ; 

n«. tsria^)•^*fclafflnB^i^£W1.©^HF•*«:«s^« 

«ffiic*v>Tia;Q:s-tt-5Jit*4-cs. *&x/^s'3'©«^ 
fflicj:oaB©i3ia*iRoi»<Jit*tTr€r«. i/fc**^ 

[0 112] K*9l2fBi3J©5iWlCJ:ntf. 
bfc©T. M{^K^J:0«ISt£E*Jtt<aHflE©»l5»T«l 
[0 113] ^««3©S!9BICJ;n«. 

>a*-f:t>fl:-r«isic, ^3ia:<t'b2flieu:©i'9x 
5'-«jK*ss-&fcS. -f^>"fbi,sijabT^;t-r5© 
-e, ^ilii@ig©«3i§tt}@p*iri&ii«Ki£@ic^w<&^ 

[0 114] s&, is*:B4ia3i©3g?«fcj:n«, 79 

Cn (n = l 8~5 0 0) 

€:*-a5a*&tt^aiiSii^bTfliv»»©-e, ^a-* 

[0 115] ^*JB5IBQR©5gWlcJ:n«, Riai 
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[0 116] Ef:«Jl6ffii3©%WlCj;n«. 8918 

[0 117] Si^m7^s^3^<o9emtz^i^a:, »^ 

CO 1 1 8) *&, EJ^JS8EQ©5iWteJ:njf, 

[0 119] ^^JSi9tEa<omiiz^tn£, 

10 1 2 0] *7t. US^mi 0B2QO«WCJ:tlff. 7 
Cn (n=l 8~5 0 0) 

[0 12 1] sintmi i9sci<D9imiz^nti. n 

[0 1 2 2J m^mi 2i3i3©«?«»C<tn«, 'f 

:t>ttA»CfflV>«'f:t>©ieSia:UT »H. «He, ^ 
LI. »»B. "C. "Ne. »»Na. "Mg. »»S1, 
»'A1. "P, «»K. «»Cu, '^As. "Rb. 1" C 
I *#-SliS*fcttifa®S«Vi*©T, SSHSHOiS 

[0 12 3] m^mi 3iaia©«wfcj:nK. y 

1 0-»i>— ^>X/CH~1 0« J»— ;OX/c« 

[0 12 4] s&. K«jai 4iBaj©5seg»cj:n«. m 

9—U>m'^m\t, if'y7,if—i:t>\i—A (ICB) 
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[0 1 2 61 Sfc, a^mi 6®J2©»?lilcJ;n«. 3k 
[0 12 7] Zl^mi 7B3Q©3B?l{CJ:n«. p 

[0 1 2 81 Ef«?31 8EQ©5giaK:J:n«, 80 
©T?. x-fX:/W^©3Cx^irhD=^;^fc««?na 

[0 12 9] E33K^l 9Sl3©%^icj:ni£. # 

©v»-rn*> 1 si©jg««^rr-5£isc©ft£ss^^*»6ft-5 
a? »ncJ:»j«3«L&©-c. xes^a£3©sst^;5SJ:i^a 

[0 13 0] ©*JK2 0Sfctt2 l©Vi"rn«>l 

«El2©KM»CJ:*ltf, #ffl«:jiMft©S2a©«S2JS^*> 

[0 13 1] ^n:. m^m2 2S^©%mtcj:n(£. r 
fS^;^»&«Ay)E;©t)m«»©i^«^«^©K^ 

& ft « iJ^«*-3}? y 5='a.-:/i: bfc©Tf > 
xe3i^@IS©KI^£±#$-&^^^«ta|^«, 

[0 13 2] ia«J@2 3E?S©«l8tCJ:n«. ^ 

©T. xe9#iSliS©Slt3?8*S&CJ:»a««3»J(W» 
[0 13 3] 4a3eK©9l9ilCJ:ntf. ^ 

Hft:, n«*fctts-a:A/}g©v»-r'n«> 1 s©»«*wt- 

«ISS:©MStJI^ 6 ft «»T*l5K«lcjgritt-a © 
X®#sa©E8#^€±*S-a-«iSiiS|5Eg€»BjE^ 

[0 13 4] *&. ©«jg|2 5ffia©»Mfc4:tl«, 4^ 
4? ^*fcttIltT*lt>K±'f:t>ft:bllDSLT39l?rrS© 

bfc*«oTJpaftisi^}ss*jgisrr*3a«*«»«. 
[0 13 5] ^it. snitm2 6iBi3©9siflicj:ntf. # 

[0 13 6] K*JS2 7Ea©5EiafcJ;n«. 7 
^-P^SS-f:^-^^^^®^, ^ft<t"t)2S£t±© 
5£) 4'9X3'-«}g)«a-a:S©-C, «3ii«^*l?«>iffl*KiE 
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[0 13 71 *&, ail««2 8gB«(0569HCj;ntf, R 

[H4] 7!?-V>i^*-f:*->ft;fe*CXilOjfi 
ft«£E 6 0 V. W&mSL 1 0 0 V) l^rffR^fl^JiKU^ 

A;«EE6 0 V, ftl]iS£8 0 0 V) X^-QmSk^mmV^lt 
l««)X«(ll«f(CJ:««R|ffi3fFflBHT«-&. 
[H6] C©«9iKJ:«, 79— k>«W'>vOB«)'f:t 

«©i'97HT?*5. 
[BI9] ^:©«WCJ;S, 79— k>«f«'^©Mg®'f 

:r>^©^;S©-^«f!i«^-r«^e(9i!e©ad^;% 

©i'97Ht?*«. 

[HI 01 C^OSBMJ^J;*, 7 9— ^>»IS'v©K©'f 

:t >aA©«*®-siis«*^'r«ae3ifli©jafl^« 

©i'97B|-(7*-5. 
[Sill ::©56WKJ:S. 79— V'>ISR's©'f 
aX©g&»©-SIJS«*^T#^«KiKX'^i^ Y)V<J>if 
97H"C»S. 

[HI 21 79— l'>SER's©'f:t-> 

ttA©3a«©-siJ6«i&*-r9v:;'«ax'^i^ h;i^©i^ 

97H-C»«. 

[HI 3] ::©»?Btj;s«T7'/t'f::^©-«li«** 

[H 1 41 C©%mci:-&p nS^a$?'©S£-«M# 
ttHT^d. 

[HI 51 z:©»iiS©X«^SR^9-©-«r£^-r»r 
[HI 6] ii©%n©xe^iiRS9-Sjg^j^k:AV) 



iS 



[HI 71 c:©»W©x«#/Bil5 9-0»©-«*5S 
-r9rlBHT»«. 

[HI 8] ;i©%^©xs#jRR$9-aBfi:&2fei:ffiV) 

ifcS>J©$SS$^-r»rBH-Tf»-5. 

[HI 9] «3fe©teStt©«V»79-l^>*R}gl«;5r& 
©ttEKH-Vft-S. 

[H 2 0 1 fle3fc©3SFjt »ci * 7 9— >»«'s©5F«'» 
H- fc: > i^lCffl H 6 n« »a3S«S«jR-J-«llSHTf» 

i0 

[4^©Kqa] 
3 4 C<* 

3 8 'f:t>flJ7-<9^>h 

3 9 «T 

4 2 -f^f^ft^a 

4 4 C.o-f3r>*fc«C«o©«©'f*> 
4 5 fttCa* £ftiat*1£Cei)©«k 
46 W& 

4 7 ^^If-A 

a? 5 1 7'-H'*UA9-f H^T-f*a:if©»afts« 

5 2 79-1^ >«H 
5 3 79-^^ 

5 4 
5 5 

5 6 StJ^StnURf Sfc»©7>f 9;* > h 

5 7 ^H=^*4(rMii'9X:*'-*'f ^>fl;-r«fc«)©7 

-<9^>h 

5 8 

5 9 §l€rtDU«fi 
A? 6 0 jhnarma 

6 1 

6 2 -f :r>fl:U&79-W>«^*-6Vitt79— U'^ 

6 3 a«*;i/jS'— 

6 4 fc— 

6 5 n>hn— 9 
6 6 

6 7 -^^mmm 

7 1 79-k>||R 
40 12. B-f*>^«« 

7 3 P'f:*->ttX«« 
7 4 

7 5 

76 WSi 

8 1 ^%|«ER 
8 2 Aui»R 
10 4 Ceo 

114 C.»-f:j->*fcriC.o©«fc©'r:t> 

115 (i>i£C«Q £&»tt>1£C*« ©81 
50 116 
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30 



117 




15 2 


P tl9S 




119 


Au 


204 


Cto 




124 


«T 


20 9 


P t 




12 9 




2 14 






13 0 




2 16 




-A 


13 1 




2 17 


P tIBTSfcttP tQ>ms^^u^\i- 




15 1 


smmsk 


2 18 







[HI] 



[BI21 





34 : Co, 

3B :>r:<->ft3»'f 

4 4 : Coo>^'3^>sfcUC.o®<SI«>-f 
46 :Sffi 
4 7 : ^e-A 



63 
64 
65 
66 
67 



A5: 



[B4] 




' ' ' ' ■ 

» 10 19 20 25 

29 (ft) 
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[HI 0] 



irf' 
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I 



o o * * 



9 ro 

(aft) - (XI o-K-') 
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[BI9] [Hll] [HI 9] 




1600 MOO 1800 lOOO BOO 



iAtt (cm-0 
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[HI 3] [HI 5] 




[HI 6] [HI 7] 




1 1 B : S« 13 1: ^^:t^-fcf-A 

1 1 T ; ^tr-A 
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(51)lDt.Cl.^ 

G0 2B 5/08 
G 2 1 K 1/06 
HOIL 21/203 
29/91 
39/12 

//HOIL 31A0 



m»m^ ffiHwmmn f i ms^mm 

A 9224-2K 
D 8607-2G 
M 8422-4M 

ZAA 9276-4M 



a2mmm mm m 

jB«m»oW8TBi»i^ ^mmm 



M««»P2W8TBl»l^ HiMMI 
jB«m«P*»r8TBlSl^ 
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